A key role for a 145-kDa cytosolic protein in the stimulation of Ca(2+)-dependent secretion by protein kinase C.
Cytoplasmic Ca2+ is a major regulator of exocytosis in secretory cells; however, the Ca(2+)-dependent mechanisms that trigger secretion have not been elucidated. Protein kinase C (PKC) has been proposed to be an important Ca(2+)-dependent component of this regulation; however, the effects of this enzyme on the exocytotic apparatus have not been identified. We developed a PKC-deficient, semi-intact PC12 cell system in which direct stimulatory effects of purified PKC on Ca(2+)-dependent norepinephrine secretion were studied. The reconstitution of optimal Ca(2+)-activated norepinephrine secretion by semi-intact PC12 cells required the addition of MgATP and cytosolic proteins. PKC-deficient cytosol exhibited reduced reconstituting activity that was fully restored by the addition of purified PKC. The restoration of Ca(2+)-dependent norepinephrine secretion by PKC required the presence of other proteins in the cytosol, in particular, a high molecular weight protein. The high molecular weight protein was identified as p145, a recently characterized 145-kDa brain protein. The addition of PKC enhanced phosphorylation of p145 under conditions of fully reconstituted Ca(2+)-activated norepinephrine secretion. The results indicate that 1) PKC is neither necessary nor sufficient for Ca(2+)-activated secretion, whereas other cytosolic proteins are required; and 2) the stimulation of Ca(2+)-activated secretion by PKC is dependent upon cytosolic proteins such as p145 and may be largely mediated through the phosphorylation of p145.